A novel enzyme-linked immunosorbent assay based on anti-lipovitellin monoclonal antibodies for quantification of zebrafish (Danio rerio) vitellogenin.
Vitellogenin (Vtg) in zebrafish (Danio rerio) is a recommended biomarker endpoint for detecting estrogenic activity of chemicals under the OECD test guidelines. The present paper reports the development of a sensitive and rapid enzyme-linked immunosorbent assay (ELISA) for the quantification of zebrafish Vtg based on monoclonal antibodies (MAbs) against lipovitellin (Lv), the major yolk protein derived from Vtg. The purified Lv was used to immunize mice and the spleen cells of mice were fused with myeloma cells. Two high-affinity MAbs (H3A8 and H4D9) were screened from hybridoma cells. Western blot analysis revealed that two MAbs were highly specific to zebrafish Vtg and recognized different antigenic epitopes because MAb H3A8 detected a main band of 143kDa in purified Vtg, while MAb H4D9 reacted with two clear bands of purified Vtg at 117 and 102kDa. Using MAb H3A8 as the coating antibody, HRP-labeled MAb H4D9 or HRP-labeled PAbs as the detecting antibody, two sandwich ELISAs for Vtg quantification were developed. The sandwich ELISA developed using HRP-labeled MAb H4D9 had a working range of 1.95-250ng/mL, with a detection limit of 0.78ng/mL, which was lower than that of the assay based on HRP-labeled PAbs. Parallelism between Lv standard curves and dilution curves of whole-body homogenates (WBH) from E2-treated male zebrafish confirmed the validity of the ELISAs for quantifying zebrafish Vtg. Finally, the usefulness of two assays for detecting estrogenic activity was verified by quantifying Vtg inductions in zebrafish exposed to 17β-estradiol.